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of the LR axis in Xenopus laevis. Misexpression of dominant negative
mutants targeting either protein, including in cells which do not
contribute to the embryos' ciliatedorgan, randomizes asymmetricNodal
expression and organ situs. Using an ablated organizer/conjoined twin
model,we recently showed that late-induced organizers (formingwhen
thousands of cells are present) cannot properly initiate asymmetry
unless an endogenous organizer is present that received orientation
cues duringearly cleavage stages.Weproposed that a planar cell polarity
pathwayallowed the primary organizer to exert LR-instructive influence
over the induced organizer. Our latest functional data implicate Par6,
gap junctions, and serotonin in this process. We propose that well-
conserved polarity (Par6, aPKC) complexes are required for LR
asymmetry and that polarity and physiological signals combine to
control the flow of laterality information across the early blastoderm.
doi:10.1016/j.ydbio.2010.05.072
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Oocytes undergo highly asymmetric meiotic divisions to produce
haploid gametes bydiscardinghalf of the chromosomes into polar bodies,
thus maximally preserving maternal resources in the gametes. The
special asymmetric division is determined byan actin-dependent cortical
movement and peripheral positioning of the meiotic chromosomes/
spindle in the oocytes. The cortical movement of the meiotic chromo-
somes/spindle is dependent on the Formin-2 and not the Arp2/3-
mediated actin assemblies in the maturing oocytes. Temporal upregula-
tion and downregulation of CDK1 and MAP kinase activities during
meiosis contribute to the initiation and cessationof chromosome/spindle
cortical movement in the oocytes. Dynamic interactions of the chromo-
some-induced cortical capwith themeiotic chromosomes/spindle result
in proper spindle orientation and polar body extrusion. Microinjection of
DNA coated beads into oocytes recapitulates the processes of meiotic
chromosome/spindle cortical movement as well as polar body extrusion
and can be used to study the mechanism of asymmetric meiotic division
in the oocytes. By using the DNA bead technique, it was found that the
chromosome/spindle peripheral moving machinery was specifically
assembled during meiosis I and disassembled thereafter. This makes
the Formin-2-dependent actin driving chromosome/spindle cortical
movement a once-in-a-life-time event during oocyte meiosis.
doi:10.1016/j.ydbio.2010.05.073
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Asymmetric cell division is a fundamental process that
produces cellular diversity during development. In C. elegans,
many asymmetric divisions that occur along the A–P axis are
regulated by the Wnt signaling pathway. During asymmetric
divisions, WRM-1/β-catenin localizes asymmetrically to the poster-
ior nucleus at telophase to regulate asymmetric fates of the
daughter cells. However, the mechanism of asymmetric β-catenin
nuclear localization is largely unknown. We found two lines of
evidence that suggest the importance of microtubules in this
mechanism: (1) β-catenin nuclear asymmetry is generated in a
microtubule-dependent manner, and (2) the numbers of astral
microtubules were asymmetric during telophase; higher at the
anterior spindle pole than the posterior one. To know the
importance of spindle asymmetry in asymmetric β-catenin locali-
zation, we experimentally disrupted the spindle asymmetry using
laser irradiation of the microtubule organizing center (MTOC).
When the posterior MTOC was irradiated, nuclear β-catenin
asymmetry was enhanced. In contrast, when the anterior MTOC
was irradiated, nuclear β-catenin asymmetry was disrupted. These
results strongly suggest that β-catenin asymmetry is controlled by
microtubule number asymmetry. We also found that the kinesin is
required for β-catenin asymmetry. In our poster, we will present a
model that kinesin regulates nuclear export of β-catenin differently
between the anterior and posterior nuclei by utilizing asymmetric
spindle.
doi:10.1016/j.ydbio.2010.05.074
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Cell polarity is crucial for the generation of cell diversity. Recent
evidence suggests that the actin cytoskeleton plays a key role in
establishment of embryonic polarity, yet the mechanisms that
maintain polarity cues in particular membrane domains during
development remain unclear. Dynamin, a large GTPase, functions in
both endocytosis and actin dynamics. Here, the C. elegans dynamin
ortholog, DYN-1, maintains anterior polarity cues. DYN-1-GFP foci are
enriched in the anterior cortex in a manner dependent on the
anterior polarity proteins PAR-6 and PKC-3. Membrane internaliza-
tion and actin comet formation are enriched in the anterior, and are
dependent on DYN-1. PAR-6-labeled puncta are also internalized from
cortical accumulations of DYN-1-GFP. Our results demonstrate a
mechanism for the spatial and temporal regulation of endocytosis in
the anterior of the embryo, contributing to the precise localization
and maintenance of polarity factors within a dynamic plasma
membrane.
doi:10.1016/j.ydbio.2010.05.075
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